Introduction {#Sec1}
============

Working life participation in the older population is high in Sweden compared to other EU countries; according to the Organisation for Economic Co-operation and Development (OECD) statistics in 2017 for 55--64-year-old women it reached 74.5% and for men 77.7% \[[@CR1]\]. Nevertheless, there is political agreement that Swedes need to work more years in order to help sustain the old age pension system. Economic incentives aim at movement of the retirement norm[1](#Fn1){ref-type="fn"}, currently 65 years of age, upwards \[[@CR2]\]. A governmental bill to be introduced in the Swedish Parliament \[[@CR3]\] includes specific suggestions to raise the age limit referred to in the Employment Protection Act from 67 to 69 years, and to change the earliest age at which people are entitled to draw their old-age pension from 61 to 64 years. Full pension benefits are now available at age 65 years; this age limit is to be adjusted upwards following the expected increased longevity. These changes will be implemented gradually and completed by 2026. The proposed changes in Sweden reflect an international trend. Approximately half of the OECD countries are introducing legislation that will increase the retirement age, with links to life expectancy in Denmark, Finland, Italy, the Netherlands, Portugal and the Slovak Republic. Across the OECD, the normal retirement age is expected to increase by 1.5 years for men and 2.1 years for women by 2060 \[[@CR4]\]. Sweden does not have a fixed pension age. Since the pension system in built on life income, working more years will add significantly to pension benefits. In addition to the state pension, approximately 90% of Swedish employees have access to an employment pension, which is based on collective agreements between social partners.

Relying on economic incentives in order to bring about a longer working life in large parts of the labor market is built on the presumption that individuals have a free choice at what age they may retire; however, prospective retirees do not form a uniform group; they may be classified into four categories with respect to working into older age: (a) those who can and want to; (b) those who can but do not want to; (c) those who cannot but would like to, and (d) those who cannot, and do not want to \[[@CR5][@CR6][@CR7]\]. Financial incentives to work could be attractive for those whose work ability is unaffected, for instance by health constraints. Therefore, such incentives may be relevant for individuals in the aforementioned categories (a) and (b), but less so for individuals in categories (c) and (d).

In a previous population study \[[@CR8]\], this group showed that in the time period 2006--2011 the average working life exit age had moved upwards in almost all occupations, but that it differed between socioeconomic groups in both genders: "lost years" was defined as the number of years that people in a given occupation are expected to exit from the labor market before reaching age 65 years. Those in blue collar occupations[2](#Fn2){ref-type="fn"} exited working life earlier than those in almost all white collar occupations; there was a striking socioeconomic divide between blue and white collar workers in this respect. The difference between extremes in lost years before age 65 years (SSYK[3](#Fn3){ref-type="fn"} 919 "Other sales and services elementary occupations" versus SSYK 231 "College, university and higher education teaching professionals") in 2011 amounted to approximately 4.7 years in men and 5.6 years in women.

An important question is what effects financial incentives may have in different socioeconomic groups. It is well known from studies in different economies that low-income groups tend to retire prematurely, even though they may face low pension benefits (e. g. \[[@CR9][@CR10]\]); however, socioeconomic determinants behind the decision to retire are manifold. Retirement norms may develop in different socioeconomic strata \[[@CR11]\] and it has been shown that ill health may increase the likelihood of labor force exit into unemployment, disability pension and early retirement. Workers with low socioeconomic status, even after adjusting for ill health, have been found to be more likely to leave the labor force due to unemployment, disability pension and economic inactivity \[[@CR12]\].

Even though work participation among older people is affected by many factors it is generally agreed that there is a strong influence of health on the age and the circumstances under which people retire. Those with health impairments have a heightened risk of prematurely dropping out of the labor force due to disability, unemployment or early retirement (e. g. \[[@CR13][@CR14][@CR15]\]). It is also well known that life expectancy as well as perceived health has a socioeconomic gradient. This gradient, as defined by educational level or by income percentile, has increased for life expectancy in Sweden during the last decades, as it has in other western European countries, while the socioeconomic gradient regarding self-reported health remained fairly constant over time. The match between work demands and individual capacity is an important determinant for premature exit from the labor market. In a public health survey conducted in the Stockholm area in Sweden, 18% of the women and 20% of the men with only primary education stated that the physical work demands exceeded their capacity. The corresponding proportions for those with at least 3 years of university/college were 8% and 3% respectively \[[@CR16]\]. This gradient may result from an excessive physical workload being most common in blue collar occupations, and a higher prevalence of concomitant disease reducing the work capacity in lower socioeconomic strata. Physical workload is the workplace exposure that contributes most to socioeconomic inequalities in health (e. g. \[[@CR17]\]). Musculoskeletal disorders contribute over 50% of the excess in disability retirement between manual workers and high-level non-manual workers, both among men and women \[[@CR18]\].

Disability pension, which may be granted to applicants in the age range 30--64 years, has long been a common source of economic support preceding retirement. For instance, in 2009 out of those who retired at age 65 years 40.9% of the women and 30.1% of the men had been on disability pension the year before they retired \[[@CR19]\]; however, in 2006 the Swedish government issued new guidelines limiting the opportunities for applicants to be granted disability pension on medical grounds. The results were striking: more than 530,000 persons were on disability pension in 2006 compared to approximately 373,000 in 2011 \[[@CR20]\]. In a previous study it was found that following the changes in the disability pension regulations, the proportion of individuals who had chosen early age pension or employment pension increased, especially among those with a low level of education \[[@CR21]\]. Early age pension can be drawn at free will by a person who has reached an age of 61 years; at age 65 years this temporary status is converted to regular age pension.

The present study aimed at identification of the socioeconomic effects of the policy changes instituted in 2006, by mapping the development of approved disability pension applications within different diagnosis groups, with respect to gender and occupational background of applicants. The study further analyzed the proportion of individuals in different occupations and with different socioeconomic characteristics who had chosen early age pension. In addition to socioeconomic groups identified by occupation, attention was also paid to the effect of country of birth on working life exits.[4](#Fn4){ref-type="fn"}

Method and material {#Sec2}
===================

Disability pension {#Sec3}
------------------

This investigation aimed at analyzing the development of approved applications for disability pension in the time period 2006--2011, following the changes instituted in 2006. The study was based on register data comprising the prevalence in the age group 55--64 years of disability pension and early age pension in different occupations. Special emphasis was on the differences between women and men. Swedish Social Insurance Agency data pooled with LISA[5](#Fn5){ref-type="fn"} statistics \[[@CR19][@CR22]\] concerning approved disability pensions in 2006--2007 among persons in the age range 55--64 years were further analyzed with respect to socioeconomic patterns in the 10 occupations with the highest percentage of approved cases. This analysis was carried out using the 4‑digit SSYK code, based on the International Standard Classification of Occupations (ISCO-88) \[[@CR23]\]. The classification between blue and white collar occupations was undertaken using a proposed translation key developed by Statistics Sweden \[[@CR24]\], based on a set of criteria including nature of work, required length of education, and management responsibilities. It has been recognized that identification of socioeconomic status may take into account a person's main type of activity, occupation, occupational status (self-employed/employee) and be divided into upper non-manual employees, lower non-manual employees, manual workers and self-employed \[[@CR25]\].

Early age pension {#Sec4}
-----------------

This population study aimed at an assessment of the proportion of individuals in different socioeconomic groups who had chosen early age pension in 2004 and in 2011. It was based on the Swedish national labor statistics covering all employees who had an occupational definition and who were 55--64 years of age in 2004 or in 2011. The individuals included in the study were classified in the age bracket 52--61 years in 2001 for the outcome age 55--64 years in 2004 and in 2011. In all, approximately 773,000 individuals were included in the study population for 2004, and 788,000 for 2011.

Occupations were identified according to the 3‑digit SSYK code, with special consideration paid to differences between males and females. In the data processing the focus was on the largest occupational groups; hence, the 50 most common occupations in men and women were analyzed out of the 112 occupations listed according to SSYK 3. The group sizes in the study are large with at least 1000 observations in each group.

Working life exit and ancestry {#Sec5}
------------------------------

In a previous report \[[@CR8]\], the working life durations in different occupational groups were analyzed. In the present context, the same methodology was applied to account for the country of birth. The analysis was carried out as a population study employing methodology used in demographics to predict life expectancy at birth. Calculation of life expectancy in population statistics is based on data concerning the number of deaths in different age groups. Likewise, calculations of expected remaining working life duration are based on data of the exits from working life. These calculations comprise death, disability pension and long-term sick leave preceding disability pension. The study was based on the Swedish national labour statistics, covering all employees who had an occupational definition in November 2006. Another inclusion criterion was to be in the age 35--64 years during the measurement period 2007--2010. Exiting before age 65 years means that a person faces lost years in working life. At age 35 years, there remains 29.5 years for an individual to reach 65 years, the Swedish pension norm. Hence, the number of lost years is 29.5 years minus the expected number of years entailed in the analysis. For a more in-depth description of the method employed, see \[[@CR8]\]. In the presentation of the ancestry statistics, the socioeconomic identification key based on occupation is applied again \[[@CR24]\], but in this case SSYK 1, the highest aggregation level; this is to ascertain relevant group sizes.

Results {#Sec6}
=======

Disability pension {#Sec7}
------------------

The effect of the policy change in 2006 was dramatic. In the time period 2006--2011, the total number of approved applications annually was reduced progressively from 48,176 to 14,369, i.e. by 70.0%. For women, the reduction was 74.4% and for men 64.3% (Fig. [1](#Fig1){ref-type="fig"}). Within the two major diagnostic groups according to the International Classification of Diseases (ICD-10-SE); F00--F99 (mental disorders) and M00--M99 (musculoskeletal illnesses), the reduction amounted to 58% and 87% respectively. In women the reductions amounted to 64.9% for mental disorders, and 91.1% for musculoskeletal disorders; in men the corresponding reductions were 48.8 and 90.0%, respectively.Fig. 1The number of approved applications for disability pension in women and men following the policy change in 2006. (Data source: Swedish Social Insurance Agency)

Who were the people who had been granted disability pension before the policy change? Fig. [2](#Fig2){ref-type="fig"}a, b shows the 10 occupations with the highest percentage of the population sample in the age span 50--64 years. The mean percentages in women and men were 3.61% and 2.49% (*p* \< 0.001), respectively, showing that it was significantly more common among women than men to be on disability pension before the change in governmental policies. It was found that among men, all 10 of the occupations singled out were characterized as blue collar, and among women 9 out of 10. In fact, extending the figures by another 10 high risk occupations also entails solely more new blue collar occupations for men and women.Fig. 2**a,** **b** The 10 occupations among Swedish women and men in the age range 50--64 years with the highest percentages of approved disability pensions before the policy change in 2006. Figures represent percentages of the total number of persons in the given age range, in the respective occupations. Note the different scales in **a** and **b**. The only occupation to be identified as white collar in these statistics is in **a** SSYK4 3480: Religious associate professionals. *White bars* white collar, *blue bars* blue collar. (Data sources: Sjögren Lindqvist \[[@CR19]\] and Statistics Sweden)

Early age pension {#Sec8}
-----------------

Table [1](#Tab1){ref-type="table"} shows the early pension prevalence in 2004 and 2011, and probabilities for the differences between blue and white collar occupations as evaluated by t‑tests. In 2004, there was no significant difference among women between white and blue collar workers in the most common occupations; however, it was more common among men in white collar occupations than in blue collar occupations to have chosen early age pension. In 2011, this difference had disappeared but among women blue collar now showed significantly higher percentages than white collar occupations.Table 1Prevalence of early age pension in socioeconomic groups in 2004 and 2011 (55--64-year-olds)20042011White collarBlue collarDifference blue-whiteWhite collarBlue collarDifference blue-whiteWomen1.27*N* = 301.93*N* = 160.66*p* \> 0.054.57*N* = 316.03*N* = 141.46*p* \< 0.01Men2.69*N* = 302.02*N* = 32−0.67*p* \< 0.016.01*N* = 336.32*N* = 350.31*p* \> 0.05*N* the number of occupational groups identified as white or blue collar, where the number of individuals exceeded 1000

The prevalences of early age pension in the age group 55--64 years were compared in 2004 and 2011, before and after the change in disability pension policies, in the 50 most common occupations. What possible effects of the restrictions could be found in the early age pension statistics? Table [2](#Tab2){ref-type="table"} shows that the prevalence of persons in the age range 55--64 years who were on early age pension in 2004 and 2011 had increased, for men and women alike. The increase amounted to 30,564 persons.Table 2Early age pension prevalence and numbers in the age span 55--64 years in 2004 and 20112004\
(%)2011\
(%)Increase\
(%)Increase numberWomen1.75.53.815,564Men2.56.43.915,000

The analysis of the change in different occupations showed that in all 50 occupations studied in men and women, early age pension was more common in 2011 than in 2006. Figs. [3](#Fig3){ref-type="fig"} and [4](#Fig4){ref-type="fig"} show the change in age pension prevalence among women and men, also applying the socioeconomic criteria identifying occupations as blue or white collar. For instance, for the two extremes in Fig. [3](#Fig3){ref-type="fig"} (SSYK 231 and SSYK 913), the prevalence of early age pension in women in 2006 was 0.96% and 2.05%, respectively and in 2011 the corresponding numbers were 2.21% and 8.00%. This means that for SSYK 913 (helpers in restaurants) there was an increase of 5.96%; for SSYK 231 (college, university and higher education teaching professionals) the prevalence increase was a mere 1.24%.Fig. 3The change in age pension percentages 2006--2011 among Swedish women in the 50 most common occupational groups, also applying the socioeconomic criteria identifying occupations at the SSYK3 level. *White bars* white collar*, blue bars* blue collar, *striped bars* mixed blue and white collar. (Data source: Statistics Sweden)Fig. 4The change in age pension percentages 2006--2011 among Swedish men in the 50 most common occupational groups, also applying the socioeconomic criteria identifying occupations at the SSYK3 level. *White bars* white collar*, blue bars*: blue collar, *striped bars* mixed blue and white collar. (Data source: Statistics Sweden)

Some occupations were mixed blue and white collar; this means that according to the translation key \[[@CR24]\], an SSYK 3 occupation may contain both blue and white collar SSYK 4 occupations. In women, out of the 50 occupations analyzed, the 10 occupations with the lowest increase in percentage change were all white collar, whereas out of the 10 most affected occupations 9 were blue collar or mixed (mean values of blue and white collar occupations: 6.03 and 4.57, respectively; *p* \< 0.01).

Among men, 9 out of the 10 with the smallest changes were white collar and 1 was blue collar. Out of the occupations with the highest changes, 9 were blue, and 1 white collar (mean values of blue and white collar occupations: 4.42 and 3.19, respectively; *p* \< 0.01).

Working life exit and ancestry {#Sec9}
------------------------------

Tables [3](#Tab3){ref-type="table"} and [4](#Tab4){ref-type="table"} show average lost years in working life before age 65 years in groups according to occupation[6](#Fn6){ref-type="fn"} and geographical area of birth. It is seen that the socioeconomic divide prevails; the number of lost years is higher among blue collars in all groups, irrespective of land of birth. In all occupational groups, the Swedish born exit work later than those of different ancestry, but there is no consistent pattern with respect to geographical areas outside Sweden.Table 3Lost years in working life before age 65 years according to ancestry (land of birth) and occupation in 2011 (women). (Data source: Statistics Sweden)SSYK 1Blue/white collarSwedenNordicEuropeOutside EuropeLegislators, senior officials and managersWhite0.390.560.850.46ProfessionalsWhite0.470.520.670.65Technicians and associate professionalsMixed0.621.120.861.24ClerksMixed0.891.161.001.62Service workers and shop sales workersBlue1.301.621.931.74Craft and related trades workersBlue1.281.802.481.73Plant and machine operators and assemblersBlue1.592.493.562.61Elementary occupationsBlue2.403.063.592.51Table 4Lost years in working life before age 65 years according to ancestry (land of birth) and occupation in 2011 (men). (Data source: Statistics Sweden)Occupational groupBlue/white collarSwedenNordicEuropeOutside EuropeLegislators, senior officials and managersWhite0.380.920.390.69ProfessionalsWhite0.490.530.690.65Technicians and associate professionalsMixed0.591.090.900.98ClerksMixed1.401.991.821.35Service workers and shop sales workersBlue1.382.591.781.58Craft and related trades workersBlue0.981.692.091.39Plant and machine operators and assemblersBlue1.271.942.761.55Elementary occupationsBlue2.713.043.392.38

Discussion {#Sec10}
==========

Disability pension {#Sec11}
------------------

The result of the study showed that the change in disability pension policies in 2006 affected blue collars more than white collars, and women more than men. These findings comply in part with the results in earlier studies \[[@CR19][@CR21]\], noting that many of the most affected occupations before the change could be characterized as manual jobs with low requirements of formal education. These characteristics are part of the criteria applied by Statistics Sweden \[[@CR24]\] in the development of a key linking SSYK code to socioeconomic group. In the present analysis, these affected occupations were classified as blue collar.

The high occurrence among blue collar workers when it comes to accepted applications for disability pension before policy change complies with statistics from the Swedish Social Insurance Agency with respect to sick leave incidence \[[@CR20]\]. Fig. [5](#Fig5){ref-type="fig"} shows the numbers of sick leave per 1000 employees for the year 2006 in different occupations, classified according to SSYK 1. It is clear that the same distinction gradient between blue and white collar jobs exists with respect to sick leave as well as concerning disability and early age pension, further illustrating previous conclusions with respect to the importance of social determinants on health and retirement generally \[[@CR26][@CR27]\].Fig. 5The number of sick leave incidents per 1000 employees in 2006 in different occupational groups according to SSYK 1, for women and men combined. *White bars* white collars, *blue bars* blue collars, *striped bars* mixed. (Data source: Swedish Social Insurance Agency)

Early age pension {#Sec12}
-----------------

In the present study it was found that following the 2006 change in disability pension policies, in 2011 there was a significant increase in the number of older persons who had chosen to take early age pension. This development concerned blue collars more than white collars, and women more than men.

For an older person who has been denied disability pension on medical grounds, there are a limited number of possible options, including continued work despite poor health, unemployment, sick leave, relying on relatives, or, as a last resort, social security. In this situation, it is understandable that early age pension may be seen as a solution, even though taking retirement pension before age 65 years negatively affects lifelong pension benefits. It is a costly alternative for most people, but for those who may have acquired few pension points (perhaps worked few years, part time or with low salary) it may be seen as an economically acceptable way out.

A closer analysis of the white collar data reveals that a particularly high prevalence of persons on early age pension was found among male managers, for instance SSYK 121, directors and chief executives, and SSYK 131, managers of small enterprises (5.1% and 5.2%, respectively, compared to 2.5% across all occupations). Among women, the corresponding figures were 2.7% and 2.1%, compared to 1.7% across all occupations. There seems to be a difference between male and female behavior in this respect.

Working life exit and ancestry {#Sec13}
------------------------------

It was found that the socioeconomic divide between blue and white collars exists across all groups irrespective of the country of origin. Those born outside Sweden tended to exit work earlier than Swedes. Based on statistics concerning disability pensions in 2006--2007 in groups of persons living in Sweden but with different ancestry, it has been reported that those who had immigrated to Sweden had a higher probability than the Swedish born to be on disability pension \[[@CR19]\]; however, it was found that when controlling for occupation, the differences between groups of different origins decreased; among men, the probability of exiting due to disability pension became independent of country of birth, and also among women, the differences were markedly reduced. The results of this study comply largely with these findings; the occupation tended to have a larger influence on working life exits than ancestry.

Sociodemographic differences and the policy change {#Sec14}
--------------------------------------------------

The gender differences observed in the present report with respect to disability pension before the policy change in 2006 reflects that in Sweden, periods with long (\>60 days sick leave) became more common among women than among men in the early 1980s, and the female to male ratio increased sharply up almost twofold from the early 1990s and onwards \[[@CR28]\]. The Swedish labor market is highly gendered and the difference in female to male sick leave is largely driven by higher sickness absence in the occupations which are predominantly female (in healthcare and education). Women in the health sector reported the highest prevalence of low control in the Swedish Work Environment Survey in the early 1990s \[[@CR29]\], and this structural difference prevails \[[@CR30]\]. The results with respect to country of origin comply with statistics concerning sick leave in socioeconomic groups, showing that insured immigrants have a slightly higher risk of sickness benefit compared to Swedish born people. This difference was primarily explained by the fact that immigrants usually work in the service industry, healthcare and sales industry, which are occupations with relatively high levels of sickness absence \[[@CR31]\]. Women had higher risk than men, particularly high among immigrants from regions suffering from armed conflicts.

Conclusion {#Sec15}
==========

This study showed that the guidelines introduced by the Swedish government curtailing the possibilities for applicants to be granted disability pension affected women more than men, and blue collar more than white collar occupations. There was an apparent flow among those denied disability pension to early age pension, in particular in blue collars. The findings indicate that the budgetary savings of disability pensions arrived at by the government were at least to some extent transferred to the individual persons. The socioeconomic divide between white and blue collars prevailed also with respect to working life exits in groups of different ancestry. The restrictive terms for awarding disability pension, combined with the proposed higher age for full retirement benefits, and the strong economic benefits available to those who work longer, will increase the social inequalities. There is a need to take into account the effect on different socioeconomic groups of the changes currently being introduced in the welfare systems.

"Norm" in the present context, is taken to signify the retirement behavior chosen by a majority of the eligible population.

Here we use the traditional concept "blue and white collars" rather than the perhaps more modern alternative "manual workers and non-manual employees".

SSYK: Swedish Standard Classification of Occupations.

In the different parts of reporting, time periods vary to some extent. This depends on the availability of data, which differs depending on the data source.

LISA: Longitudinal integration database for health insurance and labour market studies. lisa\@scb.se.

Note: SSYK 6 (Skilled agricultural and fishery workers) was left out due to low numbers in some cells.
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